Pay-for-performance programs are introduced in an increasing number of lowand middle-income countries with the goal of reducing maternal and child mortality and morbidity through increased health service utilization and quality. Although most programs incentivize formal health providers, some constraints to utilization might be better alleviated by incentivizing other actors in the health care system. This paper presents results from a randomized controlled trial set to evaluate the effects of two incentive schemes that were introduced on top of Rwanda's national Performance-Based Financing program at the health facility level. One scheme rewarded community health worker cooperatives for the utilization of five services by their communities. The second scheme provided in-kind transfers to users of three services. The analysis finds no impact of the cooperative performance payments on coverage of the targeted services, behaviors of community health workers, or outcomes at the cooperative level. Although health centers experienced frequent stock outs of the gifts, the demand-side intervention significantly increased timely antenatal care by 9.3 percentage points and timely postnatal care by 8.6
| INTRODUCTION
Maternal and child mortality rates have reduced significantly in Sub-Saharan Africa between 1990 and 2015. It is estimated that the under-five mortality rate reduced by 52% and maternal mortality rate by 49% (United Nations, 2015) . However, both mortality rates in the region remain about twice as high as the corresponding world averages, and the ambitious targets set by the Millennium Development Goals have not been achieved. Further reducing these rates has remained in the heart of the post-2015 international development agenda, and new targets were set to be achieved by 2030 by the Sustainable Development Goals. 1 To further improve maternal and child survival, a focus has been put on increasing coverage rates of maternal and child health services. Pay-for-performance schemes have been increasingly introduced in the health care systems of low-and middleincome countries to improve coverage and quality of health services (Miller & Babiarz, 2013; Witter, Fretheim, Kessy, & Lindahl, 2012) . The Rwanda Performance-Based Financing (PBF) program is a high-profile scheme that was launched in 2006. 2 In this program, health facilities receive financial incentives conditional on the number of services provided as well as measures of quality of care. Studies have found that the PBF scheme significantly increased the health outcomes of children, quality of prenatal care, and coverage of health services such as institutional deliveries, preventative care visits by children, and voluntary counseling and testing for HIV by couples (Basinga et al., 2011; Gertler & Vermeersch, 2012; de Walque et al., 2015) . Other African countries, such as Cameroon and Benin, also implement such schemes targeting maternal and child health services at scale. Many more countries either are piloting such programs or have them implemented at a regional level (World Bank, 2015) . However, although positive results have been shown in Rwanda and elsewhere (e.g., Bonfrer, Van de Poel, & Van Doorslaer, 2014) , some experiences with these complex interventions have resulted in mixed or no improvements in targeted outcomes (e.g., Engineer et al., 2016; Huillery & Seban, 2015; Van de Poel, Flores, Ir, & O'Donnell, 2016) . Questions such as which indicators to pay for and who should be paid remain of special interest. In the African context, these schemes have mostly focused on incentivizing formal health providers at the health facility level. However, some programs have also incentivized other agents, such as local governments, community bodies, community health workers (CHWs), and patients.
This study evaluates the impacts of two interventions that were introduced with the aim of increasing coverage of maternal and child health services through incentives to CHWs and users of health services. The interventions were introduced in the context of the Community Performance-Based Financing (CPBF) program at the end of 2010. 3 The first intervention was provision of financial rewards to cooperatives of volunteer CHWs for utilization of five targeted maternal and child health services by the communities they serve. The second intervention consisted of endowing gifts to women conditional on receiving three targeted reproductive health services. Both interventions incentivized services provided at health centers and were introduced on top of the ongoing national PBF program that incentivizes health centers for the same outcomes. 4 Both interventions might alleviate constraints to health service utilization in ways in which the PBF intervention cannot. If the policy goal is to increase coverage, independently of quality of care, rewarding users directly can be more effective than incentivizing providers. Although providers can exert more effort on outreach activities and on improving services, the decision of whether to arrive at a health center is ultimately taken by the users. Demand-side cash transfers programs have been increasingly introduced in the health sector of low-and middle-income countries (e.g., Barham & Maluccio, 2009; Gertler & Boyce, 2001; Thornton, 2008) . Systematic reviews of the literature have found these programs, and the related voucher programs, to be effective in increasing coverage of targeted services in most cases (Bellows, Bellows, & Warren, 2010; Gopalan, Mutasa, Friedman, & Das, 2014; Lagarde, Haines, & Palmer, 2007; Murray, Hunter, Bisht, Ensor, & Bick, 2014 ). An experiment in India also showed that small in-kind incentives can have a large impact on take-up of immunization services and were more cost-effective than improving the reliability of the availability of the services (Banerjee, Duflo, Glennerster, & Kothari, 2010) .
Performance payments to CHWs is a less studied policy tool. In comparison with the formal health providers, CHWs typically have better knowledge of their communities. In comparison to their communities, they have better knowledge about the services provided at the health centers. Incentivizing CHWs might be effective if they could use their local knowledge, and trust of their communities, to inform about the health services in ways that are more convincing than those already used by the formal health providers. Previous studies have found that financial performance payments to CHWs not only can increase motivation and performance but can also decrease performance on nonincentivized tasks 1 www.un.org/sustainabledevelopment.
2 Pilot PBF programs have been introduced in the country as early as 2001 (Meessen, Musango, Kashala, & Lemlin, 2006; Rusa, Schneidman, Fritsche, & Musango, 2009; Soeters, Habineza, & Peerenboom, 2006) . 3 The World Bank provided financing to the government of Rwanda for this program under a Poverty Reduction Strategy Credit and through a grant from the Health Results Innovation Trust Fund. More information and resources on the program can be found at www.rbfhealth.org/project/rwanda. 4 Health centers are the main first point of contact between the population and the health care system. These facilities provide both outpatient and inpatient care such as deliveries. (Kok et al., 2014) . Incentivizing cooperatives of CHWs for utilization of services by their communities is a novel approach that has not been rigorously evaluated before.
The evaluation relies on an experimental design in which the two interventions were introduced in randomly selected sectors (sub-districts) in 19 districts.
5 Fifty of the sectors implemented each of the two interventions, 50 implemented both, and 48 implemented neither. CHW cooperatives in sectors selected for the performance payment scheme received quarterly payments conditional on utilization rates in their catchment areas. Cooperatives in sectors not selected for this intervention received quarterly payments that were not tied to performance. These payment amounts equaled the average amounts received by the cooperatives under the scheme. In sectors selected for the demand-side in-kind transfers scheme, health centers received funding to procure the gifts. Facilities received this funding for a period of about 2.5 years. The analysis relies on baseline survey conducted prior to the launch of the program and a follow-up survey conducted after more than 3 years of implementation and about 9 months after last funds were transferred to the facilities for the demand-side incentives. Data were collected through interviews of households, CHWs, and cooperative leaders. The follow-up survey also included interviews with health centers' staff.
The results indicate no impact of the CHW cooperative performance payments on the targeted indicators of timely antenatal care, in-facility delivery, and growth monitoring of children. In addition, we cannot reject that there was no impact on use of modern family planning methods. Furthermore, the intervention did not increase the amount of effort exerted by CHWs or affect the way in which cooperatives were run. The demand-side in-kind transfers, however, caused an increase of 9.3 percentage points in the rate of women who initiated antenatal care within the first 4 months of their pregnancy and an increase of 8.6 percentage points in the rate of women who received postnatal care in the 10 days following delivery. No significant impact was found on the rate of women who delivered in a health facility attended by a skilled health provider. There were no synergies found between the two interventions. Outcomes were similar in the treatment arm implementing the demand-side scheme only and the arm implementing both interventions.
This study contributes to a growing body of literature on pay-for-performance programs in the health sector in developing countries. It is unique in its evaluation of interventions that were added on top of an ongoing PBF program at the health-facility level. This paper relates to studies of programs that paid for health-related outcomes to agents who are not formal health providers. Examples of such programs include block grants to villages in Indonesia, incentives to school principals for reducing anemia among students in China, and payments to childcare workers in India for reducing malnutrition (Miller et al., 2012; Olken, Onishi, & Wong, 2014; Singh, 2015) .
This study also contributes to the literature on conditional transfers by evaluating a large-scale government-implemented program in Sub-Saharan Africa that endowed conditional in-kind transfers. Unlike the programs in Latin America, the policy intervention was not part of a bigger social protection program and was primarily implemented by health centers that procured and distributed the gifts. Unlike the experiment studies by Thornton (2008) , which also took place in Sub-Saharan Africa, and by Banerjee et al. (2010) , which also provided in-kind transfers, the CPBF scheme is a large-scale multi-year program. Evaluating the impacts of a program run by a government on a large scale, rather than by a research team or an nongovernmental organization, is of value by itself as it might be implemented differently and result in different impacts on outcomes of interest. For example, health centers experienced frequent stock outs of the gifts. That might not have occurred under a more controlled small-scale implementation of such a program.
| THE INTERVENTIONS
The CPBF program was designed with the objective of expanding coverage of maternal and child health services and improving the quality of monitoring data collected at the village level. A focus has been put on services whose coverage was not impacted by the PBF at the health facility level. The program tries to achieve these objectives through expansion of performance-based payments to additional agents in the health system, apart from formal health providers.
Each village in Rwanda has three volunteer CHWs: one female in charge of maternal and neonatal health and a male and a female that serve as multidisciplinary CHWs.
6 CHWs within the catchment area of a health center are organized in a CHW cooperative. All CHWs must be members of the cooperatives, and membership is closed to any other individual. When cooperatives receive transfers from the program, a minimum of 70% must be invested in income-generating activities of the cooperatives' choosing. The other 30%, as well as revenues from the income-generating activities, can be allocated among the cooperative members. It is up to the cooperatives to decide how to allocate these funds among their members. CHWs were integrated into the PBF scheme in 2009. Initially, payments to cooperatives depended on timely completion of quarterly reports on data CHWs collected on their communities. With the introduction of the CPBF program, payments to cooperatives were also conditioned on utilization of targeted health services in their corresponding catchment areas. The CHW cooperatives performance incentives are paid quarterly based on the provided number of five targeted maternal and child health services. 7 The incentivized services, provided at the health centers, were growth monitoring of children 6-59 months old, antenatal care provided to women in the first 4 months of their pregnancy, infacility deliveries, family planning consultations for new users, and family planning consultations for regular users.
The demand-side in-kind transfers scheme endowed women with gifts for meeting the following eligibility criteria: initiation of antenatal care within the first 4 months of a pregnancy, delivery in a health facility, and initiation of postnatal care within 10 days of delivery. Health centers received funding to procure the gifts. Monetary values were set as ceilings for each indicator, and facilities were provided with suggested content for the incentive packages. Table 1 presents the monetary values and suggested incentive package for each service. Gifts of a value of up to 5 USD were to be endowed for timely antenatal care, and values of 6.67 and 3.33 USD were set for in-facility delivery and timely postnatal care, respectively.
8 Women were only eligible to receive the gifts for one pregnancy during the program implementation.
There were frequent reports of stock outs of the gifts with a third of the health centers reported experiencing frequent stock outs in the follow-up survey. Lack of funds was the most commonly provided reason. Many women who fulfilled the eligibility criteria did not receive the gifts. Some women received promises (or vouchers) for receiving the gifts at a later time.
| METHODS
The evaluation of the two interventions relies on the experimental design of the study, depicted in Figure 1 . Sectors (sub-districts) in 19 districts were randomly assigned to different study arms. 9 The districts are in four of the five provinces of the country, excluding the province of the capital city Kigali. Sectors without a public or non-for-profit faith-based health center were excluded, as were 30 sectors where the demand-side in-kind transfers were piloted.
10
The remaining 198 sectors were included in the study sample.
7 Payments are provided after a verification and approval by the health centers, sector steering committees, district steering committees, and the Ministry of Health. The process can take up to 100 days (Renaud & Semasaka, 2014) . 8 To benchmark the gift values, it is estimated from household consumption data that in 2010, about 81% of the population lived on less than 3.10 USD a day and 60% lived on less than 1.90 USD a day (iresearch.worldbank.org/PovcalNet). 9 The 19 districts include the 18 districts of the impact evaluation of the PBF at the health facility level in [2006] [2007] [2008] . An additional district was added to increase the statistical power of the study. 10 A sector typically contains a single public or non-for-profit faith-based health center with the catchment area of the health center corresponding to the boundary of the sector. However, there are some sectors that do not contain a health center and others have more than one. The sectors were randomly assigned into four study arms with the sectors blocked by district and poverty ranking defined by the country's Vision Umurenge social protection program.
11 A four-arm design was selected to evaluate the impact of the individual interventions as well as assess whether there exists a multiplicative effect on outcomes when both cooperatives and health services' users are incentivized. In all study arms, CHW cooperatives received funds conditional on submitting the routine reports on their communities. In the first study arm, T CHW , the quarterly amounts paid to cooperatives depended on performance on the selected five indicators. In the second study arm, T D , payments to cooperatives were not linked to performance but health centers received funds to implement the demand-side in-kind transfers for timely antenatal care, in-facility delivery, and timely postnatal care. In the third study arm, T CHW + D , both the CHW cooperative performance payments and demand-side transfers were implemented. The fourth study arm, C, served as a control group, and pay-for-reporting was the only CPBF component implemented. In the two study arms in which payments to cooperatives were not linked to performance (T D and C), cooperatives received the average quarterly amounts given to cooperatives in the two study arms in which cooperatives were paid for performance (T CHW and T CHW + D ). The goal was to evaluate the impact of tying payments to performance and not the impact of different level of payments to the cooperatives. The percentage of the funds that had to be invested in the cooperatives' income-generating activities, as well as the autonomy to decide how to allocate the money among the members, was the same in all treatment arms. A baseline survey was fielded from February to May 2010 to measure outcomes prior to the launch of the program and to establish internal validity of the study. For the household-level survey, 12 households with a woman aged 15-49 with a recent pregnancy or birth were selected from the catchment area of each of the 198 health centers.
12 First, three cells (groups of villages) were randomly selected, and then four villages within each cell were randomly selected. In each village, a field supervisor consulted the village leader and/or CHWs to identify the household with the most recent birth in each village. 13 This resulted in a sample of 2,376 households. In each village, the CHW in charge of maternal and neonatal health was to be interviewed. Interviews were completed with 2,005 CHWs (about 84% of the target). In addition, interviews were conducted with 197 cooperative presidents.
11 The randomization was conducted by the research team. More information on the Vision 2020 Umurenge Program can be found at www.statistics.
gov.rw/survey/vision-2020-umurenge-program-vup-baseline-survey.
12 Power calculations were conducted with the 2008 household survey conducted for the impact evaluation of PBF at the health facility level. The calculations were based on in-facility delivery and use of prenatal care.
13 During the fieldwork, the survey team learned that some villages, in five of the sectors, were served by health facilities different than the ones affiliated with the CHW cooperative selected for the sample. In these cases, additional households in the villages covered by the selected cooperatives were added to the sample.
FIGURE 1 Experimental design
A follow-up survey took place between November 2013 and June 2014. The survey teams returned to the same villages sampled for the baseline survey and identified (a) the women interviewed at baseline and (b) women with the most recent birth or pregnancy in each village.
14 For the remainder of the paper, the sample of women interviewed in the baseline will be referred to as the "original sample" and the sample of women who were recently pregnant at the time of the follow-up survey will be referred to as the "follow-up sample." Interviews were completed with 2,157 women of the original sample and 2,343 women of the follow-up sample. Tracking of original sample was attempted also outside the districts in which they resided during the baseline survey, which was the main cause of the longer duration of fieldwork. About 2,200 CHWs in charge of maternal and neonatal health in the same villages were interviewed as well as 197 presidents of CHW cooperatives. Implementation of the cooperative performance payments and demand-side in-kind incentives started in October 2010. Table 2 presents the unit fees paid to the cooperatives in the different implementation years. For budgetary reasons, most unit fees were halved by the end of 2011 and reduced by an additional 25% the following year. If the amount of effort exerted depends on the reward amounts, the reduced unit fees might weaken the impact of the intervention. Four additional indicators related to tuberculosis and HIV testing were added during the implementation of the program. These indicators were added nationally and are not discussed in this paper.
Although the cooperative performance payments were implemented continuously until after the follow-up survey, health centers received their last payments for the demand-side transfers on February 2013. The termination of transfers to the health centers was unexpected to the health centers as well as to the research team and was not announced. At the time of the follow-up survey, about 90% of the health centers in the T D and T CHW + D arms reported providing the gifts as a policy. However, most women reported not getting them. Out of the 956 women in the T CHW + D and T D groups who report receiving antenatal care in the first 4 months of their pregnancy, only 19% reported also receiving gifts. Twelve percent reported receiving a gift after delivering in a health facility, and 7% reported receiving the in-kind transfers after receiving postnatal care within 10 days after delivery. For each of these criteria, about 3% of the eligible women did not receive the gifts but were promised to receive them at a later stage. The rates of women meeting the eligibility criteria in the C and T CHW arms who received gifts from the health facilities where they received care are 11%, 4%, and 1% for timely antenatal care, in-facility delivery, and timely postnatal care, respectively. In all cases, the differences between the groups are statistically significant at the 1% level. Ideally, the data would have been collected while the program was still fully implemented. Shortages of gifts at the health centers might attenuate estimated impacts.
| DESCRIPTIVE ANALYSIS

| Sample characteristics and balance
Tables A1 and A2 present summary statistics from the baseline survey of the characteristics of the original sample of pregnant women, CHWs in charge of maternal and neonatal health, and CHW cooperatives. The tables report means by the experiment's treatment arms and p values of tests of differences between the three intervention arms and the control. 15 Overall, the randomization achieved balance between the four arms with respect to observable characteristics.
14 The same procedure as in the baseline survey was implemented to identify the women with recent pregnancies.
15 Baseline balance is assessed by regressing the different baseline variables on treatment arms, controlling for randomization strata dummies and with standard errors clustered at the sector level. As can be seen in Table A1 , almost all women have received at least one antenatal consultation during their most recent pregnancy, but only 63% initiated antenatal care within the first 4 months of the pregnancy and 37% received four or more consultations (number of consultations recommended by World Health Organization guidelines). Forty percent of the women reported ever using any modern method of family planning. Seventy-nine percent have delivered in a health facility, attended by a skilled health provider.
A comparison of the baseline sample with that of the Rwanda Demographic and Health Survey (RDHS) 2010 sample of women who gave birth in the 2 years preceding the survey in the four provinces covered by our study reveals that the baseline rates of utilization of maternal health services are similar in both surveys. The rates of women who received at least one antenatal consultation initiated antenatal care within the first 4 months of their pregnancy and delivered in a health facility attended by a skilled health provider are identical at 98%, 63%, and 79%, respectively. The rate of women who completed at least the suggested number of four antenatal consultations is 37% in our sample relative to 36% in the RDHS. The comparability of the two samples alleviates the concern that the selection of women with the aid of village leaders and CHWs resulted in a sample of women who are more likely to use health services relative to the overall population of pregnant women. In Table A3 , we show that the characteristics of the follow-up sample of women who were pregnant shortly before being interviewed are balanced across treatment arms. This implies that the implementation of the different interventions did not influence the selection of women into the sample.
Some health centers endowed women with gifts even prior to the implementation of the intervention evaluated in this analysis. These health centers procured gifts from their own resources to increase coverage of services for which they were rewarded through the PBF scheme at the health facility level. About 5% of women reported receiving gifts for attending antenatal consultations, 4% for in-facility delivery, and less than 2% for postnatal care. The values of these transfers are estimated to be less than a third of the values suggested for the CPBF in-kind transfers for each of the services. Table A2 presents the baseline characteristics of CHWs in charge of maternal and neonatal health and their cooperatives. The data portray the reorganization of the community health work program happening at the time. For example, although all CHWs in charge of maternal and neonatal health were supposed to be female, about 14% were men. About 54% of CHWs reported being in the role for a year or less. The average reported years of experience is 2.7. The CHWs reported having visited an average of 28 households in the month preceding the survey and spending an average of 17 hr per week on their community health duties.
As can be seen in the lower panel of Table A2 , the average number of cooperative members was 105.4, serving an average of 37 villages. In the 12 months preceding the survey, the cooperatives had recruited an average of 35 members, dismissed two members, and had two members resign. The cooperative leaders reported having had an average of 7.5 meetings during the preceding year. Most cooperatives had less than the target number of members (three per village), whereas many cooperatives had more than three CHWs per village. 16 The results of the follow-up survey (not presented in the tables) show that during the implementation of the program, the cooperatives were indeed reorganized according to the guidelines. Most of the cooperatives (80%) reported their number of members to be exactly three times the number of villages they serve. In addition, the ratio of females to males was two to one, as expected.
| Attrition
During the follow-up survey, the field teams managed to complete interviews with 99% of the target number of women with recent births (the follow-up sample) and 93% of the target number of CHWs in charge of maternal and neonatal health. There are no statistically significant differences in these rates between the treatment arms. However, the attrition rate of the original sample-those who were pregnant shortly before the baseline-is not balanced. As can be seen in Table A4 , successful reinterviews were conducted at the follow-up round with 94% of the original sample in the control group, 92% in the T D group, and 89% in the T CHW and T CHW + D groups. Exposure to the performance payments intervention is significantly correlated to higher attrition also when controlling for a range of baseline characteristics of the women. Although attrition rates were different across the different treatment arms, we do not find patterns of attrition to be different across treatment arms in terms of women's baseline characteristics.
Most of the analysis is conducted with the follow-up sample of women who were identified as having been pregnant shortly before the follow-up survey. We show in Table A3 that the characteristics of the follow-up sample is balanced across treatment arms when considering demographic characteristics that should not be impacted by the interventions.
For the analysis of the impacts on family planning outcomes, however, we employ the original sample and take into account the unbalanced attrition.
| IMPACTS OF THE CPBF INTERVENTIONS
Given the experimental design and the balance between the study arms, the main empirical specification used to estimate the impacts of the different treatments is
where the unit of observation i can represent a woman, a CHW, or a cooperative. y is an outcome measured at the follow-up survey. T D, i , T CHW, i , and T CHW + D, i represent sector assignment to one of the three treatment arms. d s, i are randomization block dummies. When the unit of observation is a woman or a CHW, the error term is clustered at the sector level.
Below, we present first the program impacts on the four targeted maternal and child health services. This analysis was conducted using the data collected through interviews with the follow-up sample of recently pregnant women. We then present the analysis of the impact on fertility and use of modern family planning methods, using the original sample of women who were pregnant shortly prior to the baseline survey. Finally, we report the effects of the CPBF programs on the behavior of CHWs, their interaction with recently pregnant women, and outcomes at the cooperative level.
5.1 | Impact on maternal and child health services Table 3 reports the results on the impacts of the interventions on utilization of maternal and child health services by the follow-up sample of recently pregnant women. It is important to keep in mind that although both interventions targeted timely antenatal care and in-facility delivery, only the demand-side incentives directly targeted timely postnatal care and only the CHW cooperative incentives directly targeted child growth monitoring. Theoretically, however, both interventions could indirectly increase utilization of nonincentivized services through increased engagement with the health centers.
The first three columns of Table 3 report the results on the impact of the intervention on utilization of the targeted maternal health services. There is no impact of the CHW cooperative performance payments detected on any of the three outcomes. The demand-side intervention, however, has increased the rate of women receiving first antenatal consultation within the first 4 months from 72.3% among the control group to 81.4% among the T D group. The rate is 80.2% among the T CHW + D group. The rate of women who received postnatal care within 10 days after delivery is 13.4% among the control group, 21.7% among the T D group, and 20% among the T CHW + D group. For both outcomes, the effects on the T D and T CHW + D arms are significant at the 1% level. No statistically significant impact is detected on the rate of women who deliver in health facilities.
Timely antenatal and postnatal care, as well as in-facility deliveries, were directly incentivized by the program. Table 3 also shows results of the impact of the interventions on related but nontargeted outcomes. One of the motivations for incentivizing early initiation of antenatal care is to increase the rate of women who complete the recommended series of four consultations during their pregnancies. As column 5 shows, women in the treatment arms implementing the demand-side incentives are more likely to report receiving at least four consultations. The effect is statistically significant at the 5% level for the T D arm but not significant for the T CHW + D arm (p value of 0.115). The results in column 6 indicate that the demand-side incentives did not only increase the rate of timely postnatal care but also the rate of women who received any postnatal consultation. The effects of 9.9 percentage points on the T D arm and 8.5 percentage points on the T CHW + D arm are statistically significant at the 1% level.
Results of the impact of the intervention on child growth monitoring are presented in the fourth column of Table 3 . The indicator used is whether a child was measured in the 6 months preceding the survey to determine his or her nutritional status. We perform the analysis on the sample of children 6-59 months old of women in the follow-up sample of recently pregnant women. 17 There are no statistically significant differences between the treatment arms with respect to the rate of children who received growth monitoring services. 17 We report the results for children of the follow-up sample because, as discussed in the previous section, attrition was unbalanced for the original sample of women with pregnancies prior to the baseline survey. We did however perform the analysis also for the larger sample of children of all women and found no evidence of impact of the program on rates of growth monitoring.
In sum, the CHW cooperative performance payments were not found to impact any of the target maternal and child health services. The demand-side in-kind transfers significantly increased timely prenatal and postnatal care but not infacility delivery. Given the sharp increase in in-facility delivery rate among the control group from 79% in the baseline survey to 94% in the follow-up survey, there might have been little scope for the CPBF interventions to have additional impact. Only for one outcome was there a statistically significant difference between the T CHW + D and T D groups. This suggest that there was no multiplicative effect when the two interventions were implemented jointly.
| Impact on fertility and use of modern family planning methods
The CHW cooperative performance payments intervention rewarded cooperatives for family planning consultations of both new and regular users. The impacts of the program on family planning are estimated using the original sample of women who were pregnant shortly before the baseline survey. The two outcomes explored are an indicator for having had an additional pregnancy since the baseline interview and whether the women reported using modern contraceptive methods at the time of the follow-up survey. Because of the difference in attrition rates between the treatment arms, we present results also of regressions including controls for baseline characteristics of the women, their households, and the CHWs in their villages as well as interactions of these controls with treatment assignments centered at sample means.
Overall, 56% of the women reported having an additional pregnancy after 2010 and 50% of the women report using some modern contraceptive method. As can be seen in Table 4 , women in the T CHW arm were more likely to have a pregnancy since baseline by 6 percentage points. The coefficient is significant at the 5% level in the regression specification without the controls. However, once the controls are added, the magnitude of the coefficient reduces to 2 percentage points and it is not statistically significant. We do not find a significant effect of neither the T CHW nor the T CHW + D treatments on use of modern method of family planning. Because the attrition rates were unbalanced between the treatment arms, we are not stating that there was no impact of the CHW cooperative performance payments on the use of modern family planning. However, we conclude that we cannot reject that there is no impact and we can reject large impacts of the performance payments on use of modern family planning. Another check we conducted to assess difference in fertility among the treatment arms is to compare the characteristics of follow-up sample of women who were recently pregnant at the time of the follow-up survey. If the cooperative performance payments intervention had an impact on modern family planning use, we would expect to see differences in characteristics such as age and number of previous births among pregnant women in the different treatment arms. As reported in Table A3 , the recently pregnant women in the sectors exposed to the performance payments (T CHW and T CHW + D ) are similar to those in the other sectors. These similarities in characteristics also suggest that there has been no impact of the CHW cooperative performance payments on use of modern family planning.
The demand-side intervention did not incentivize family planning consultations, but it could theoretically impact use of family planning methods through its impacts on antenatal and postnatal consultations. We do not find an effect of the in-kind transfers on pregnancies since baseline. In the specification without controls, we find a significant relationship between the intervention and reports of using modern family planning method. The 6 percentage point effect, which is significant at the 5% level, reduces to 5 percentage points when the controls are added and the statistical significance level drops to 10%. There is no impact found on the T CHW + D group. For all other indicators considered in our analysis, we find similar outcomes for the T D and the T CHW + D groups. Therefore, we consider this result as weak evidence and cannot confidently conclude that there was indeed an impact of the demand-side in-kind transfers program on use of modern contraceptive methods.
| Impact on CHW behavior and cooperative dynamics
The results presented above do not point to an impact of the CHW cooperative performance payments on the targeted outcome indicators. We performed further analysis to estimate whether having the cooperative payments conditional on the collective performance affects individual behavior by the CHWs. Theoretically, it could be that CHWs exerted greater efforts in response to the performance payments even if these efforts did not lead to increased or timely utilization of targeted health services by the communities they served.
There are different ways in which the CHW cooperative performance payments could also impact the interactions between cooperative members and the way the cooperatives are run. The performance determining the payments is measured at the cooperative level, but the effort is exerted at the individual level in the different villages. On the one hand, this could lead to frictions if members are suspecting others are free riding. On the other hand, it could lead to greater cooperation or positive pressure to perform if levels of effort exerted are observed by other members. Note. Outcomes measured at the follow-up survey in 2013/2014 through interview with the original sample of women who were pregnant prior to the baseline survey. All regressions include randomization block dummies as controls. Columns 1 and 3 include background characteristics from the baseline survey in 2010: women's age, marital status, schooling level, number of household members, number of prior births, distance to health center, age of CHW in charge of maternal and neonatal health in the village, and number of years of experience of CHW. The controls are interacted with treatment assignment, following the procedure suggested by Lin (2015) . Standard errors are clustered at the sector level and are reported in parentheses. CHW: community health worker. *Significant at the 10% level.
**Significant at the 5% level.
***Significant at the 1% level.
Panel A of Table 5 reports the impact of the intervention on four self-reported measures of CHW behavior. The CHWs reported spending an average of about 10 hours providing health services in a typical week. 18 The CHWs in the three treatment arms reported spending on average an hour more than what the CHWs in the control group reported. However, the differences are not statistically significant. There are also no statistically significant impacts detected on the reported number of households the CHWs visited in the month preceding the survey. The CHWs were also asked whether they seek advice from other CHWs. Overall, about 75% of CHWs declared frequently seeking advice from other members of their village community health team and 60% reported seeking advice from CHWs outside the village. CHWs in the T CHW arm were less likely to report seeking advice from other CHWs in their village by 8 percentage points. The difference is statistically significant at the 10% level. No statistically significant impact was detected for the other treatment arms. There are also no statistically significant differences in the CHWs reports of seeking advice from CHWs outside their villages.
In Panel B of Table 5 , results are presented on the impact of the interventions on reports of recently pregnant women regarding interactions with CHWs. A high percentage of women, 78, reported receiving information on antenatal care from a CHW during their most recent pregnancy. Women in the T CHW arm were less likely to report receiving such advice by 5 percentage points. The effect is statistically significant at the 5% level. The women were also asked how many months pregnant were they when the CHWs became aware of their pregnancy. Interestingly, the women in the two treatment arms implementing the demand-side in-kind transfers reported that the CHWs were aware of their pregnancy earlier than the women in the two other arms. Although the difference is only about a third of a month, it is significant at the 1% level. It is likely that the women made the CHWs aware of their pregnancies earlier to make sure they were eligible for the transfers. Fifty-eight percent and 56% of women reported being referred or accompanied by a CHW to antenatal care and delivery, respectively. Surprisingly, the rate of women who were referred or accompanied to deliveries is lower by 5 percentage points in the T CHW arm, although this is one of the paid indicators. The difference is significant at the 10% level. A low rate of women, 24%, reported receiving information on postnatal care from the CHWs. In comparison with the control group, women in the T CHW + D arm were 8 percentage points more likely to report receiving such information. There were no statistically significant differences in the likelihood of women in the different treatment arms to report meeting a CHW in the past 3 months either in their homes or in the villages.
Results of the analysis of the impacts of the program on different cooperative-level outcomes are presented in Table 6 . Cooperative presidents reported an average of 4.5 member meetings in the 12 months preceding the survey. There is no statistically significant difference between the treatment arms. The presidents also reported that the performance of cooperative members was internally evaluated on average eight times in the year preceding the survey. 19 There is no evidence that the number of internal evaluations is impacted by tying CPBF payments to cooperative performance. We also find no impact of the interventions on indicators related to recruitment and retention of CHWs. Because it is up to the cooperatives to decide how to distribute payments among their members, one way in which cooperatives can deal with potential free riding is to distribute the payments according to personal performance. Most cooperatives distributed equal amounts to their members, and 46% distributed amounts depending on performance. Counterintuitively, cooperatives in the T CHW were less likely to report tying payment to performance by 20 percentage points (significant at the 5% level). When comparing the two arms implementing the performance payments with the two that do not, however, there is no statistically significant difference in tying member payments to performance.
Overall, the results indicate that the CHWs in the treatment arms implementing the cooperative performance payments scheme did not exert more effort than the other CHWs. If anything, there is weak evidence that the CHWs in the T CHW arm exerted less effort. The CHWs in the T CHW + D arm, though, have not behaved differently from those in the control arm. The results also suggest that there were no differences in the way the cooperatives were run and on movement of CHW in and out of the cooperatives. The question was only asked to women who received information on ANC from a CHW. *Significant at the 10% level. **Significant at the 5% level. ***Significant at the 1% level. The outcome variable is missing for many cooperatives because of a skip pattern error in the questionnaire. *Significant at the 10% level. **Significant at the 5% level. ***Significant at the 1% level.
| DISCUSSION
We find mixed results with respect to the impact of the interventions introduced as part of the Rwanda CPBF program. On the one hand, the CHW cooperative performance payment scheme did not affect targeted outcomes, behaviors of CHWs, and outcomes at the cooperative level. On the other hand, we find that the demand-side in-kind transfers scheme caused substantial increases in the rates of women who received timely antenatal and postnatal care. We find no synergies between the two interventions. Joint implementation of the interventions did not result in different outcomes then when only the demand-side incentive scheme was in place.
Rewarding users can improve outcomes if the gifts cause high enough increases in women's utility such that they will change their behaviors to become eligible for the gifts. The intervention might also change behavior by changing perceptions of women. For example, women might assign higher importance to timing of care, whether they are incentivized or not, after observing that resources have been invested in rewarding early prenatal and postnatal care. Receiving the gifts might also improve women's general attitude towards the health centers.
The way in which the interventions were implemented, and deviations from the original program guidelines, is likely to affect how the incentive schemes impacted the results. In the case of the demand-side intervention, frequent stock outs of gifts were experienced by the health centers. Although the results are consistent with previous studies of schemes that incentivize health service utilization with conditional transfers, they are remarkable considering that most eligible women reported not receiving the transfers. 20 It is possible that women went to the health centers with the expectation to receive the gifts and only learned about the lack of gifts while already receiving the services. Although funding provided to health centers to procure the gifts stopped, the program itself was not announced to be terminated, so both health providers and users could have been under the impression that the program was ongoing.
As for the CHW cooperative performance payments, the financial rewards per service were reduced during the implementation because of budgetary constraints. For the CHWs to increase effort towards a targeted service, the reward has to be perceived as at least equal to the cost incurred by exerting the additional effort. The cost, for example, can be in terms of the time the CHW would have to spend away from household tasks or income-generating activities. As shown in Table 2 , the per-service incentive amounts have been continuously reduced. In the follow-up survey, CHWs were asked to report the amount received in their last CPBF quarterly payment, excluding dividends from the cooperatives' income-generating activities. The average reported amount was only about 7.3 USD. For reference, the gross national income per capita was estimated to be 690 USD in 2014. This means that for an average Rwandan, the CPBF payments would represent a very small change in income. The PBF scheme at health facilities, for comparison, increased staff salaries by 38% (Basinga et al., 2011) . It could be that higher financial rewards per service would have resulted in the hoped increases in service utilization.
Another factor that could have further diminished the expected return to effort exertion by the CHWs is the transmission of the financial incentives through the cooperative structure. When CPBF payments were transferred to the cooperative, at least 70% of the payments had to be invested in the cooperatives' income-generating activities. It was up to the cooperatives to decide how to allocate the CPBF payments and dividends from the income-generating activities among an average of more than 100 members. Therefore, the reward for an individual CHW does not depend only on her effort but also on the unobservable efforts of the other cooperative members in their perspective villages, the success of their income-generating activities, and the cooperative's revenue allocation decisions. Moreover, focus group discussions conducted early during the implementation of the program revealed that CHWs were confused about the payment mechanisms of the CPBF program (Condo et al., 2014) .
The study was not set up to evaluate the organization of CHWs in cooperatives and cannot identify their impact as the same organization was used in all study arms. There are ways in which the organization of CHWs in cooperatives is theorized to positively impact the performance of the CHWs. For example, the income received from the cooperatives might permit the CHWs to spend more time on health activities rather than on individual income-generating activities. The cooperatives might also enable sharing of health knowledge and collaboration. However, transferring the financial incentives through the cooperatives might not serve as an optimal platform for inducing individual effort by the CHWs in their perspective villages as it can weaken the link between efforts exerted and perceived rewards.
It is also important to keep in mind that the study compared outcomes between sectors in which cooperatives were paid for reporting health indicators and outcomes in sectors in which cooperatives were paid for performance on indicators (conditional on completed reports). The regular reporting by CHWs already orients CHWs towards the prioritized indicators. Given their health knowledge and available resources and time, there might have been little scope for additional improvements in performance on these indicators. It could also be that as volunteers, they have prosocial preferences they are intrinsically motivated to serve their communities and therefore are less likely to respond to financial incentives. Previous studies have shown that prosocial preferences might lead health providers to exert effort even in the absence of supervision and extrinsic rewards (e.g., Leonard & Masatu, 2010; Reinikka & Svensson, 2010) . Nevertheless, a large body of literature, including the studies on pay-for-performance schemes mentioned above, have shown that monetary and nonmonetary rewards, as well as career opportunities, can improve provision of public services (e.g., Ashraf, Bandiera, & Jack, 2014; Ashraf, Bandiera, & Lee, 2014) .
Consistent with other data sources, such as the RDHS (National Institute of Statistics of Rwanda, Ministry of Health, and ICF International, 2012 , the data collected for the CPBF impact evaluation show overall increase in coverage of maternal and child health services as portrayed by the increase in utilization by the control group. 21 Ongoing policies and newly introduced interventions were targeting the same outcomes. For example, in the duration of the study, the Ministry of Health introduced and scaled up a program of community-based provision of family planning methods directly by CHWs (Chin-Quee et al., 2016) . 22 The other interventions might have already addressed the same constraints to utilization that the CPBF interventions did and leave little room to achieve additional marginal improvements in coverage. Nevertheless, we can assign a causal impact of the demand-side transfers.
Another important factor to consider in the context of the CPBF program is that it was introduced in addition to the ongoing PBF program at the health facility level. The demand-side incentives improved indicators that were not impacted by incentivizing formal health providers. However, we cannot compare the effectiveness of incentivizing health providers with only incentivizing users of the health care system as all the health centers received performance payments. It could be that there were synergies between the incentives to the facilities and the users. It is noteworthy though that we find an impact of the in-kind transfers although health centers could independently endow women with gifts in order to increase their performance with respect to incentivized indicators. As the number of countries in Sub-Saharan Africa that are introducing or scaling up pay-for-performance schemes to incentivize health providers is rapidly increasing (World Bank, 2015) , this study shows that incentivizing users can enhance the impact of these schemes on service utilization. 
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